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(54) COLD ROLLED SHEET 

(57)Abstract: 

PURPOSE: To manufacture a cold rolled sheet having 
both workability in pressing and high image clarity after 
coating by making a steel sheet into a cold rolled sheet 
provided with respectively different specified 
roughnesses on the surface and back faces by providing 
different roughnesses on a pair of upper and lower work 



CONSTITUTION: The cold rolled sheet on which % 
different roughnesses are respectively provided on the 
surface and back faces of steel sheet 1 is made by 
giving different roughnesses to a pair of upper and lower 
work rolls for rolling and executing skin pass rolling.,) 
Regular projecting and recessed parts whose diameters 
(d) are 50-200^m, depth (h) of concave parts is 2-1 6^m 

center distance between adjacent concave parts is 0.5-2.5|am are provided on the surface of 
one side. Random ruggedness of mean roughness Ra of 0.6-1.1 |am is provided on the 
surface on the other side. In this way, the manufacture of the cold rolled sheet having both 
workability in pressing and high image clarity is enabled, workability in pressing of the steel 
sheet for automobiles is excellent and the quality problem of crack or the like is completely 
solved. 
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ABSTRACT: 

PURPOSE: To manufacture a cold rolled sheet having both workability in 
pressing and high image clarity after coating by making a steel sheet into a 
cold rolled sheet provided with respectively different specified roughnesses on 
the surface and back faces by providing different roughnesses on a pair of 
upper and lower work rolls for rolling and executing skin pass rolling. 

CONSTITUTION: The cold rolled sheet on which different roughnesses are 
respectively provided on the surface and back faces of steel sheet 1 is made by 
giving different roughnesses to a pair of upper and lower work rolls for 
rolling and executing skin pass rolling.,) Regular projecting and recessed 
parts whose diameters (d) are 50-200μm, depth (h) of concave parts is 
2-16μm center distance between adjacent concave parts is 0.5-2. 5μm are 
provided on the surface of one side. Random ruggedness of mean roughness Ra of 
0.6-1. 1μm is provided on the surface on the other side. In this way, the 
manufacture of the cold rolled sheet having both workability in pressing and 
high image clarity is enabled, workability in pressing of the steel sheet for 
automobiles is excellent and the quality problem of crack or the like is 
completely solved. 
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, * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the cold-rolled plate which prepared roughness different, respectively in the steel plate table 
rear face by giving and carrying out temper rolling of the roughness which is different in the work roll 
for rolling of 1 set of upper and lower sides The cold rolling plate characterized by for the diameter d 
having prepared the regular irregularity whose crevice pitch P which 50-200 micrometers and 2-16 
micrometers crevice depth h adjoin is 0.5-2.5 micrometers in one field, and preparing the random 
irregularity whose average-of-roughness-height Ra is 0.6-1.1 micrometers in the field of another side. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows worc j w hich can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the cold rolling plate with which the ambivalence ability 
which, on the other hand, boils the image clarity after painting outside, and has press workability differs. 

[0002] 

[Description of the Prior Art] Conventionally, the cold rolled steel plate for processing carries out dull 
finish of the steel plate front face, in order to make press working of sheet metal easy to carry out. That 
is, it is because the operation which the lubricating oil for processing is stored by the irregularity formed 
in the steel plate front face at the time of press working of sheet metal, and lessens wear of metal mold 
and a steel plate, and prevents printing is carried out. Moreover, although research on press moldability 
is done from both sides of a molding technique the griddle side which is a material, the demand 
characteristics over a steel plate are upgrading and diversifying it more with highly -precise-izing and 
complication of a product. For this reason, the work roll which carried out dull processing of the steel 
plate roughness by shot blasting, discharge, or laser in the temper rolling finally adjusted as the present 
condition is used, and granularity is imprinted on the steel plate front face. 

[0003] Moreover, although sheathing steel plates, such as the automobile body and home electronics, 
carry out paint finishing and a fine sight is given, to excel in the so-called image clarity [ say / making it 
not spoil a fine sight by the scattered reflection of a painted surface in this case ] is demanded. By 
making [ many ] the rate of improving the surface roughness profile of a steel plate, lessening paint 
surface irregularity after paint, and occupying for a horizontal level there, improvement in the regular 
reflectance of light and distortion of a map are lessened, and JP,3-38923,B is known as a steel plate 
which may raise the image clarity after paint conventionally. Moreover, while the amplitude of a crest 
and a trough becomes large, therefore the irregularity of a painted surface becomes intense, producing 
the scattered reflection of light and spoiling glossiness, non-** of a map is invited, the fall of image 
clarity is caused, and image clarity is made to deteriorate, so that center line surface roughness Ra is 
large, although it is the steel plate for paint more marked than before which may be raised about image 
clarity like JP,3-39761,B. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, while lessening improvement in the 
regular reflectance of light, and distortion of a map and raising the image clarity after paint by making 
[ many ] the rate of lessening paint surface irregularity after paint and occupying for a horizontal level, 
press workability worsens. Moreover, if center line surface roughness Ra is enlarged in order to raise 
press workability on the other hand, while the amplitude of a crest and a trough will become large, 
therefore the irregularity of a painted surface will become intense, producing the scattered reflection of 
light and spoiling gloss, distortion of a map is caused and the fall of image clarity is caused, and it will 
deteriorate and will be said for the double-sided repulsion of the image clarity that it carries out. 
Therefore, it is the purpose of this invention for this invention to realize enhancement of image clarity 
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and an improvement of press workability compatible, and to aim at advantageous solution about an 

improvement of image clarity and press workability. 

[0005] 

[Means for Solving the Problem] This invention solves the above problems, enhancement and the other 
sides of image clarity aim at an improvement of press workability, and one side has them in the both 
****** cold rolling plate of image clarity and press workability. In the cold-rolled plate which prepared 
roughness different, respectively in the steel plate table rear face when the place made into the summary 
of the invention gives and carried out temper rolling of the roughness which is different in the work roll 
for rolling of 1 set of upper and lower sides It is in the cold rolling plate characterized by for the 
diameter d having prepared the regular irregularity whose crevice pitch P which 50-200 micrometers and 
2-16 micrometers crevice depth h adjoin is 0.5-2.5 micrometers in one field, and preparing the random 
irregularity whose average-of-roughness-height Ra is 0.6-1.1 micrometers in the field of another side. 
[0006] 

[Function] This invention is explained to a detail according to a drawing below. Drawing 1 is the 
explanatory view showing the profile which forms the split face of the front face of the steel plate 
concerning this invention. As shown in drawing 1 , the average diameter d of the rim of the trough 2 of 
the front face of a steel plate 1 describes the condition range of having prepared the regular irregularity 
whose crevice pitch P which 2-16 micrometers crevice depth h from 50-200 micrometers and the middle 
flat part 3 adjoins is 0.5-2.5 micrometers. First, in the case of less than 50 micrometers, the metallic 
contact part depended insufficiently [ supply / on a steel plate heights front face / lubricating oil ] occurs, 
a diameter d has bad press workability, and it becomes easy to generate a crack etc. Moreover, although 
press workability is good when it exceeds 200 micrometers, since irregularity does not disappear in the 
front face after paint, image clarity falls. 

[0007] Next, it is for a crevice to be crushed in a crevice depth of less than 2 micrometers by the planar 
pressure under shaping, and to be unable to secure lubricant, but, as for the reason for having set crevice 
depth h from a middle flat part to 2-16 micrometers, for frictional resistance to increase, and since 
irregularity will not disappear on a front face if it exceeds 16 micrometers, image clarity falls. 
Furthermore, if the reason for having prepared the regular irregularity whose adjoining crevice pitch P is 
0.5-2.5 micrometers is less than 0.5 micrometers A projection arises by the lap of a crevice, can take a 
height during press working of sheet metal, and generating of iron powder increases. It is because press 
workability is spoiled, if it exceeds 2.5 micrometers conversely, a flat part will increase, the field which 
carries out metallic contact at the time of press working of sheet metal increases, coefficient of friction 
increases between dices, and it becomes easy to generate a crack between a steel plate and a dice. 
[0008] Drawing 2 is the typical sectional view showing the condition of performing temper rolling with 
the roll by which dull processing was carried out. Using the work roll which performed dull processing 
with laser etc., by rolling out the rate of the lightly pressurizing in a temper rolling process to a steel 
plate, for example, cold rolled sheet steel [ finishing / annealing ], the dull eye of a roll is imprinted by 
the steel plate front face, and a split face is formed in a steel plate front face. If the steel plate front face 
in this process is observed microscopically, as shown in drawing 2 , almost uniform height will be 
forced on a flange 5 by the pressure strong against the front face of a steel plate 1 in the front face of a 
roll 4, a local presentation flow of an ingredient will arise near the front face of the sheet steel 
[ elasticity / quality of the material / of a roll 4 / by this ] 1, the metal of a steel plate 1 will flow into the 
inside of the crater 6 of a roll 4, and a split face will be formed, the middle flatness 9 which the top face 
8 of Yamabe of the trapezoidal shape which rose in the inside of a crater 6 at this time turns into a flat 
side with the steel plate front face of a basis, and is forced on the flat side 7 of flange 5 outside between 
the adjacent craters 6 in a roll 4 — as it is ~ a flat side - becoming — and the flat top face 8 - the middle 
flat part 9 — mist - it is high or is set to the same level. 

[0009] It is in on the other hand having prepared the random irregularity whose average-of-roughness- 
height Ra is 0.6-1.1 micrometers in the field of another side. It is an element with the surface roughness 
of a steel plate most important for press-forming nature, and surface roughness is required also in order 
to control generating of die galling by controlling a contact condition with a press die. Therefore, 
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average-of-roughness-height Ra becomes easy to generate printing in less than 0.6 micrometers at the 
time of press working of sheet metal Moreover, if it exceeds 1 . 1 micrometers, the image clarity after 
paint will not become good enough, but by preparing the random irregularity in within the limits of 0.6- 
1.1 micrometers, the improvement effectiveness in a sump ball by random roughness grant is planned, 
and Ra can improve press-forming nature. 

[0010] Drawing 3 is drawing showing the microscopic gestalt by the microphotography of a cold rolling 
plate front face. As shown in drawing 3 , it turns out that the array whose crevice pitch showed the fixed 
location very regularly to the diameter list of a hole and a crevice is shown. Drawing 4 is drawing 
showing the microscopic gestalt by the microphotography on the rear face of a cold rolling plate. As 
shown in drawing 4 , random concave convex voice is shown. With this random roughness, 
improvement in a sump ball is achieved and the good plate of press-forming nature is obtained. 
[0011] Drawing 5 is drawing showing the cylinder d eep-drawing shaping trial of th e cold rolled sheet 
steel of this invention. As an evaluation test of the inner plate for automobiles, the existence (a press and 
workability) of a crack was investigated after processing, and the marginal contraction ratio (L, D, R) 
estimated. This L, D, and R ask for the diameter of the maximum blank which can carry out deep 
drawing using the metal mold of diameter Dof punch32mm, and ask for it from the ratio of that diameter 
of the maximum blank and diameter of punch, consequently, drawing 6 the steel plate of this invention 
indicates a press workability evaluation result to be — L, D, and R2.35 of the conventional material ~ it 
is — it receives, and L of this invention material, D, and an R value are as high as 2.45, and deep 
drawability and die-galling-proof nature are excellent. In addition, although the above has been 
explained centering on a steel plate, it is possible for it not to be limited to a steel plate and to apply also 
to an aluminum plate at a hot-dip zinc-coated carbon steel sheet, an electroplating steel plate, and a 
35> stainless steel plate list. 

I00T2] 

[Effect of the Invention] As stated above, while manufacture of the cold rolling plate which combines 
press nature and the high image clarity after paint was attained as compared with the conventional steel 
plate, the press workability of the steel plate for automobiles which was not made conventionally is 
good, and it enabled quality problems, such as a crack, to solve completely. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the profile which forms the split face of the front face of the 
steel plate concerning this invention, 

[Drawing 2] The typical sectional view showing the condition of performing temper rolling with the roll 
by which dull processing was carried out, 

[Drawing 3] Drawing showing the microscopic gestalt by the microphotography of a cold rolling plate 
front face, 

[Drawing 4] Drawing showing the microscopic gestalt by the microphotography on the rear face of a 
cold rolling plate, 

[Drawing 5] Drawing showing the cylinder deep-drawing shaping trial of the cold rolled sheet steel of 
this invention, 

[Drawing 6] It is drawing showing a press workability evaluation result. 
[Description of Notations] 

1 Steel Plate 

2 Surface Trough N 

3 Middle Flat Part 

4 Roll 

5 Flange 

6 Crater 

7 Flat Side 

8 Flat Top Face 

9 Middle Flat Part 



[Translation done] 
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